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354a Monday, February 22, 2010Circular dichroism and AUC analysis illustrated that the M-RIP peptide span-
ning residues 724-878 of M-RIP is a coiled coil and forms a dimer. The AUC
analysis demonstrated that the C-terminal coiled-coil region of MYPT1 span-
ning residues 924-991 did not bind the M-RIP peptide, whereas the C-termi-
nal random coiled-coil region of MYPT1 (synthetic LZ) spanning residues
991-1030 did bind, forming a heterotrimer. In addition, three individual
glutamic acid residues (amino acids 998-1000) of MYPT1 were critical for
binding. We replaced the glutamic acids either all three at a time or one at
a time with glutamine residues. In addition, we replaced all three glutamic
acids with aspartic acids. However none of these mutants bound to synthetic
LZ demonstrating that these three glutamic acid residues are essential for
binding.
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Themechanism of forcemaintenance in smoothmuscle has yet to be elucidated,
but recent evidence suggests that nonmuscle myosin IIB (NMIIB) contributes to
the mechanical properties of smooth muscle. This study was designed to deter-
mine the affects of NMIIB on the overall cross-bridge cycling rate. Aortic
smooth muscle strips from homozygous NMIIB KO (Bþ/) and WT littermates
were stimulated to contract (80 mMKCl) and the force response to a sinusoidal
change in length (~1% Lo) at frequencies between 0.25 and 125 Hz was re-
corded. The length perturbation and the corresponding force were expanded
into Fourier series to calculate the stiffness and phase frequency responses and
the data was illustrated in Bode diagrams. Steady state tension was significantly
less for the Bþ/ than for theWTmice. Frequency analysis revealed two distinct
regions in the Bode plots, and the individual regions were fit to find the asymp-
totes representing the low and high frequency regions. The intersection of the
two asymptotes occurred at 12.8650.243 Hz for WT and 17.3350.261 Hz
for Bþ/. Further, the slope of the relationship between tension/stiffness and fre-
quency was significantly higher for the WT than Bþ/mice. These data suggest
inWTmice that the force per attached cross-bridge is higher and duty cycle lon-
ger. These data demonstrate a decrease in NMIIB produces a fall in the force per
attached cross-bridge and an increase in the overall cross-bridge cycling rate.
These data could suggest that a decrease in the relative expression of NMIIB
would decrease steady state force more than stiffness to decrease both the force
per attached cross-bridge and internal load to shortening and result in an increase
in the overall cross-bridge cycling rate.
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A novel accelerated molecular dynamics method (the Orthogonal Space Ran-
dom Walk algorithm, OSRW) is applied to study the effect of the regulatory
light chain (RLC) phosphorylation on the structure of the light chain binding
domain of smooth muscle myosin. Smooth muscle myosin is activated by phos-
phorylation on the S19 (and T18 subsequently) at the N-terminus of the RLC
that causes a conformational change from the closed inhibited asymmetric
structure (Wendt et al. PNAS 2001) to the open structure by an unknown mech-
anism. The N-terminus also plays an important role in stabilizing the folded
10S conformation that is soluble at physiological ionic strength. However,
X-ray structures of the RLC do not show the 24-residue N-terminus, which
holds the phosphoration site. Thus, we are performing MD simulations on
the 21 residues of the N-terminus as well as the RLC with part of the heavy
chain. The phosphorylated N-terminus shows a bent a-helical conformation,
where the S19 interacts with the R16. The unphosphorylated N-terminus has
showed a straight a-helical conformation. Those simulations are carried out
in explicit water under near-physiological conditions. The OSRW has demon-
strated hundreds of times sampling capacity in compared with regular MD,
which will promote our understanding on the phophorylation activation mech-
anism. This work is supported by NIAMSD.1835-Pos
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Caldesmon is an actin- and myosin-binding protein that is rich in smooth
muscle. Caldesmon inhibits the actin activation of myosin catalyzed ATPase
activity and may have additional functions in smooth muscle. The activity of
caldesmon is controlled by phosphorylation and by binding to other factors
such as Caþþ-calmodulin. Caldesmon is a substrate for p21-activated kinase,
PAK, which is reported to phosphorylate chicken gizzard caldesmon at two
sites, Ser672 and Ser702. We investigated PAK phosphorylation of caldes-
mon using a 22kDa C-terminal caldesmon fragment. We also substituted
Ser672 and Ser702 with either alanine or aspartic acid residues to mimic
non-phosphorylated and constitutively phosphorylated states of caldesmon,
respectively. We found that the aspartic acid mutation of caldesmon weak-
ened calmodulin binding but had no effect on the inhibitory activity of cal-
desmon. Phosphorylation of the aspartic acid double mutant with recombi-
nant PAK resulted in additional phosphorylation at Thr627, Ser631, Ser635
and Ser642. Phosphorylation at these sites by PAK was slow, but produced
further weakening of calmodulin binding and reduced the inhibitory activity
of caldesmon in the absence of calmodulin. Phosphorylation at the additional
sites was without effect on Caþþ-Calmodulin binding if Ser672 and
Ser702 were not phosphorylated, but was sufficient to release inhibition of
actomyosin ATPase activity. This work raises the possibility that phosphor-
ylation in the region of residues 627-642 significantly alters the activity of
caldesmon.
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The regulation of arterial smooth muscle cell (SMC) contraction by adenine
and uridine nucleotides, plays a key role in controlling systemic blood pres-
sure. In SMCs, UTP activates P2Y receptors (subtypes 2/4/6), which couple
via Gaq/11-proteins to stimulate phospholipase C, increasing IP3/Ca
2þ concen-
trations and leading to SMC contraction. Continuous or repeated receptor
stimulation reduces responsiveness to further stimulation, a process termed de-
sensitization. Receptor desensitization is often regulated by G protein-coupled
receptor kinases (GRKs), which phosphorylate receptors, enhancing their inter-
action with b-arrestins and uncoupling them from G-proteins.
We investigated the regulation of receptors responding to UTP, which mediates
concentration-dependent contraction in rat mesenteric arteries. To characterize
adaptations that occur on repeated UTP additions, changes in IP3 and [Ca
2þ]i
were assessed using single-cell imaging. Receptor desensitization was assessed
by challenging mesenteric SMCs with an EC50 concentration of UTP (10 mM)
for 30 sec before (R1) and after (R2) the addition of a maximal UTP concen-
tration (Rmax, 100 mM, 30 sec) with 5 min washout periods. The change in
R2 relative to R1 was used to characterize P2Y receptor desensitization. By ex-
tending the washout period after Rmax a time-dependent recovery of IP3/Ca
2þ
responses were observed. To evaluate the involvement of individual GRKs in
this process, cells were transfected with catalytically-inactive, dominant-nega-
tive GRK mutants.
Using IP3 generation to indicate receptor recovery (R2/R1%), over-expression
of D110A,K220RGRK3 (3454%), K215RGRK5 (3857%), or K215RGRK6
(2958%) caused similar reductions in IP3 levels to those in empty-vector-
transfected cells (2355%). In contrast, expression of D110A,K220RGRK2
(5857%) markedly attenuated receptor desensitization (n=10-19 cells, >3 an-
imals). Furthermore, siRNA-mediated knockdown (>75%) of GRK2 protein
also attenuated agonist-induced receptor desensitization compared to control
(6858% versus 2956%, respectively, n¼8-12). In conclusion, this work im-
plicates GRK2 as the pre-eminent GRK isoenzyme regulating UTP signaling in
SMCs.
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